Fig. S2. The measurement setup of thermoluminescence (TL) two-dimensional (2D) plot measurements
A 300 W Xe-lamp (MAX-302, Asahi Spectra) with a UV mirror module (250-400 nm) was used as the excitation source. The ceramic sample was set in a cryostat (Helitran LT3, Advanced Research Systems) to control temperatures and firstly illuminated by UV light at 150 K for 10 min, then heated up to 550 K at a rate of 10 K/min at 10 min after ceasing the illumination, and the thermoluminescence (TL) signals were recorded by a PMT detector (R11041, Hamamatsu Photonics & Co. Ltd.,) covered with 350 nm short-cut and 750 nm long-cut filters. The Si CCD spectrometer (QE65-Pro, Ocean Optics) was operated simultaneously with the TL measurement to always monitor the emission spectra at different temperatures. Ltd.,). Compared with the Pr 3+ singly doped YAGG (YAGG:Pr) persistent phosphor with the same Ga 3+ content (Ga=3.0), the persistent luminescent intensity of the YAGG:Pr-Cr sample was enhanced by co-doping Cr 3+ which acts as an additional electron trap with ideal trap depth for Pr 3+ persistent luminescence working at room temperature.
The peak temperature of the normalized TL glow curves for YAGG:Pr-Cr samples shifts to lower temperature with increasing Ga 3+ content (from 2.5 to 4.0). Since the TL peak temperature is correlated to the trap depth, the downshift of glow peak indicates that the trap depth becomes shallower. Because the bottom of conduction band of Ga 3+ -free garnet is composed by d orbitals of lanthanide ions while when Ga 3+ is added, 4s orbitals of Ga 3+ start to dominate the conduction band edge [1] . Therefore, the trap depth becomes shallower with increasing Ga 3+ content so that the persistent luminescent behaviors such as initial intensity and duration can be easily modified by changing Ga 
